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Neural network based on-line learning indemnity

adaptive control and its application
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Abstract: With respect to the complex nonlinearities and uncertainties of electro-hydraulic servo system, a method of neural
network on-line self-learning adaptive control and OSC( oscillatory surge controller) compensating control is introduced based on
the feedback-error-learning and wavelets analytic theory combined with identification idea. By introducing process-identification
and OSC in neural network learning and controlling with feedback error leaming method, the control parameters can be regulated
on-line by using the measured input/output data of wavelets and OSC for supervising and indemnity control, so as to prevent the
oscillation and saturation of the controller output. The application results show that the method prevents the saturation and the
overadjustment of using direct feedback error leaming method, and effectively enhance stability, robustness, control precision
and adaptive ability of the system. The method can effectively deal with the complex nonlinearities and uncertainties which are
ubiquitous in industry system and its control effect is superior to that of the feedback error learning method. It provides a new
way which is effective and feasible for intelligent control of nonlinear and uncertain systems.
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(Policy of neural network online learning in-
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Fig.1 Structure of the neural network online learning
mdemnity adaptive control system
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2.4 NN RHillZF#5% (NN, its training and testing)

WNAETETA 453 NN & F =2 Al ] $4 2 R 45 4
PR SRR 2 R g B (BPH ),
2B HIE R ERE AR B LG E R . M2 5—
JE K133 B0k A Sigmoid BRELH.

2.4.1 FERRERHFE AL E (Eigenvalue distill
and data pretreatment)

RE LG T M T RS R AT ERIES
RS Z 2T R AEERX R 07 K
AF, SR AL FHEHE sh R RE M B TR T S 0 Hedg,
A s A 5 /N R A E A B AN TR i B
B3 ERE 6 FHERRIRMEREBLSAHEE. N
FAT REfRT AL KO£ B A1 JE NN S I R 45 ) L B8 S
TRFESHENETHROEE RE3~RE6
EROREE AL S MR IER AR AJE T R

TEHBEA NN Z 8. S E {7 8 s BAb 28 , H HLFe
BRAR A0~ 17 ME N NN AR i B
LA VO, /N A e Y B R R B RN, B ALY
SR BN 0 R 3 ~ R 6 B R &R
KA, EC XA B3 A T B 1, BN R 0. B L
7 PR RS R G B B9 A R AR B R A TS
2 AN T L i X R ey AR R A, W,
NN K H 23 A B fE R 14 BRRA S B
33 BR R, Eo AR 0 Fn 1 2], MO R SR EE
HEREN0.980. 1, Y s EiR K2 —H


http://www.cqvip.com

582 = % # O 5 N H E20%
B, HBBZE T EERN0.9, FWHO.1. e R R R , ST A R B ok, 48 = BT B R AR TT
2.4.2 NN llIZE B3 (NN training and its testing) EMMNLHAEMNEETFTK.

7 ORI e T 7S 0 SRR e MR AR 38 R 4
HIEFMERRTHT T KENHEITE, B R5%
Ja B DN G i WP R AR A R P
BB R SMABTIRAE S T mE .
HEHKH 600 s WEEMRREST 3 4 HiE, 58
EFESERASE 8 RRUE .

X BT RS B0 KSR T A R AR (E4R
B, (E 115 3] W 2% 5 AJZ 07 S 0E, BIS B R E /Y
YIg: GIFEA, DU TT M a9 g AkE e .

B S R 2 AT Sk, DL 18 B HORU(E 5B R A
(ERERE R G — S AR PG A R S HE A, XT
FME TR TS, ] W L 4

NNEEEWSNH A ZENGTHERN, K
T SEECH 4 1.

NN #FR VI ZhEE A A LR SRR
FFE1.52.

HER2AIW, 5 NN#iTREHE R SHIEE
EE—F.

A1 DGR
Table 1 Example of training samples
RERE 0.9
P ) 52 el R T RS A SRR TR R 0.9
AXHEETH 0.9
REElT 0.1

A2 AR R 4R
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Fig.3 Electro-hydraulic servo test control system of the
neural network online learning indemnity adaptive
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Fig.4 Static loading curve and its tracking error using
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Fig.5 Static loading curve and its tracking error using
feedback-error-learning method
4 £518(Conclusion)
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